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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-30, 56-61 and 74-79 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Inoue et al. (6,096,582) in view of Mitani et al. (6,392,277). 
Regarding claims 1-3, 5, 7-9, 13-14, 16, 18-19, 23, 25, 27 and 77-79, Inoue et al. teach 
in figure 2 and related text a transistor comprised of a channel region, said transistor 
comprising: 

a bulk silicon substrate 1 and a silicon active layer 2, 3, 4; 

an isolation structure 82" (see figure 17A) formed in said active layer, said 
isolation structure defining an area; 

a buried oxide layer 5, 6, 7 formed between said bulk silicon substrate and said 
active layer, said buried oxide layer comprising a substantially planar upper surface that 
contacts said active layer and a non-planar lower surface that contacts said bulk 
substrate, 

a first section 6 positioned between two second sections 5, 7, said first section 
having a thickness and each of said second sections having a thickness, said thickness 
of said first section 6 being less than said thickness of said second sections 5, 7; and 
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said active layer being formed above said buried oxide layer, said transistor 
being formed in said active layer above said buried oxide layer, at least a portion of said 
channel region being positioned above said first section of said buried oxide layer. 
Inoue et al. do not teach a doped back gate region positioned at least partially in said 
bulk substrate under said multiple thickness buried oxide layer, wherein said doped 
back gate region extending under/beneath a source region and a drain region of the 
semiconductor device. 

Mitani et al. teach in figure 8 and related text a doped back gate region 24A positioned 
at least partially in said bulk substrate 20 under said buried oxide layer 20B, wherein 
said doped back gate region extending under/beneath a source region and a drain 
region of the semiconductor device Qn. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form a doped back gate region positioned at least partially in said bulk 
substrate under said multiple thickness buried oxide layer, wherein said doped back 
gate region extending under/beneath a source region and a drain region of the 
semiconductor device of Inoue et al.'s device in order to enhance the performance of 
the device when reducing the size of the device. 

Regarding claims 10-11, 20-21, and 28-29, Inoue et al. teach in figure 2 and related text 
a transistor comprised of a gate electrode 8 and wherein said first section being 
substantially aligned with said gate electrode. 
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Regarding claims 4, 15 and 24, Inoue et al. teach in figure 2 and related text 
substantially the entire claimed structure, as applied to claims 1,13 and 23 above, 
except using the device in at least one of a microprocessor, a memory device and a 
logic device. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use Inoue et al.'s device in at least one of a microprocessor, a memory 
device and a logic device, in order to use the device in an application which requires at 
least one of a microprocessor, a memory device and a logic device. 

Regarding claims 6, 12, 17, 22, 26 and 30, Inoue et al. teach in figure 2 and related text 
substantially the entire claimed structure, as applied to claims 1,13 and 23 above, 
except stating that said first section has a thickness ranging from approximately 30-50 
nm, said second sections have a thickness ranging from approximately 120-180 nm, 
and said active layer has a thickness ranging from approximately 5-30 nm. 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use a first section having a thickness ranging from approximately 30-50 
nm, second sections having a thickness ranging from approximately 120-180 nm, and 
an active layer having a thickness ranging from approximately 5-30 nm, in Inoue et al.'s 
device in order to adjust and optimize the device electrical characteristics, which 
depend on the thicknesses of the buried oxide layer and the thickness of the active 
layer. 
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Regarding claims 56-64 and 74-76, Inoue et al. teach in figure 2 and related text a 
transistor comprised of a channel region, said transistor comprising: 

a bulk silicon substrate 1 and an active layer 2, 3, 4, said active layer 2, 4 
comprising a channel region being doped with a first type of dopant material; 

a buried oxide layer 5, 6, 7 formed between said bulk silicon substrate and said 
active layer, said buried oxide layer comprising a substantially planar upper surface that 
contacts said active layer and a non-planar lower surface that contacts said bulk 
substrate, a first section positioned between two second sections, said first section 
having a thickness and each of said second sections having a thickness, said thickness 
of said first section being less than said thickness of said second sections; 
said active layer formed above said buried oxide layer, said transistor being formed in 
said active layer above said buried oxide layer, at least a portion of said channel region 
being positioned above said first section of said buried oxide layer. 
Inoue et al. do not teach a doped back gate region positioned at least partially in said 
bulk substrate under said buried oxide layer, wherein said doped back gate region being 
a doped region that is doped with a dopant material that is of the same type as that of 
said channel region. 

Mitani et al. teach in figure 8 and related text a doped back gate region 24A positioned 
at least partially on said bulk substrate 20 under said buried oxide layer 20B, wherein 
said doped back gate region being a p-type doped region which is the dopant material 
that is of the same type as that of said channel region of semiconductor device Qn. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form a back gate region doped with the same conductivity type as that of 
the channel region and positioned at least partially on said bulk substrate under said 
buried oxide layer of Inoue et al.'s device in order to enhance the performance of the 
device when reducing the size of the device. 

Response to Arguments 

Applicant's arguments with respect to claims 1-30, 56-61 and 74-79 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Reference B is cited as being related to doped back gate in SOI 
devices. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Oh Nadav whose telephone number is 571-272-1660. 
The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 



Application/Control Number: 10/821,230 Page 7 

Art Unit: 2811 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on 571-272-4670. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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